Dna fragmentation factor 45 mutant mice exhibit resistance to kainic acid-induced neuronal cell death.
Excitotoxicity is a process where glutamate or other excitatory amino acids induce neuronal cell death. Emerging evidence suggests that apoptosis plays a key part in excitotoxic neurodegeneration. The DNA fragmentation factor 45 (DFF45 or ICAD) is a subunit of a heterodimeric DNase complex crucial for DNA fragmentation during apoptosis. Using a DFF45 mutant mouse model, we previously found that DFF45 deficient cells are more resistant to apoptosis than normal control cells. To investigate whether the lack of DFF45 may attenuate neuronal cell death induced by excitotoxicity, we compared kainic acid-induced seizure behavior and neuronal cell death in DFF45 mutant and wild-type control mice. We found that the mutant mice exhibit similar kainic acid-induced seizure severity compared to control mice. However, DFF45 mutant mice are more resistant than control mice to kainic acid-induced CA3 neuronal cell death. Interestingly, residual DNA degradation can be detected in the hippocampus of DFF45 mutant mice that exhibit KA-induced lesions. Our results suggest that a lack of DFF45 can lead to neuronal resistance to excessive activity-induced toxicity.